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(54) POINTER DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED; To provide a pointer device capable of automatically 
controlling the color and brightness of a pointer corresponding to a sample. 
SOLUTION: The observation image of a sample 2 is received through an 
objective lens 1, a pointer generated by the light source 6 for pointer irradiation 
of a pointer projection optical system 5 and a pointer generation element 7 is 
projected to the observation image, the luminous flux of the observation image 
wavelength-divided by the wavelength selection elements 16 and 17 of a sample 
color tone identification optical system 9 and output corresponding to the light 
quantity of the respective wavelength-divided ones is generated from 
photoelectric conversion elements 18 and 19. Then, the color and brightness of 
the sample 2 are detected by a power source control circuit based on the 
output, and the color and brightness of the pointer generated in the light source 
6 for the pointer irradiation, and the pointer generation element 7 are decided 
based on the detected result. 
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English Translation of Cited Reference 4, JP 1 1-271638 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pointer equipment used for a 

discussion microscope etc. 

[0002] 

[Description of the Prior Art] Conventionally, the discussion microscope under which 
two or more observers can observe the same sample to coincidence as a microscope is 
known. That is, under such a discussion microscope, two or more observers share the 
observation image of the same sample mutually, and discussion about the situation of 
every place on an observation image is enabled. 

[0003] In this case, in order to discuss on an observation image, it is necessary to pinpoint 
the location of the arbitration on an observation image, and, for this reason, the pointer 
equipment which displays a pointer on an observation image is formed. 
[0004] It makes the color of the pointer on an observation image switchable with a 
pointer color change-over filter, and is enabling adjustment also of the brightness of a 
pointer with a pointer modulated light switch further while JP,6-160726,A shows an 
example of a discussion microscope which has pointer equipment, performs optical 
processing for the illumination light which emitted light from the light source lamp 
according to optical system and projects the pointer of an arrow-head configuration on an 
observation image. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, although it is [ that it is easy to 
recognize a pointer to the sample which made blue the subject ] satisfactory at all what 
was constituted in this way when the color of a pointer is made into red, for example, to 
the sample which made red the subject, recognition of a pointer becomes very difficult, 
and it is hard coming to understand directions of the main ** person. 
[0006] Then, in this case, by the sample which made red the subject, by the sample which 
made blue the subject for the pointer color at blue, although it corresponds by changing a 
pointer color into red, since a change-over of these pointer color is performed by hand 
control using a pointer color change-over filter, there is a problem that workability is 
inferior. 

[0007] Moreover, if brightness of a pointer is not adjusted depending on a sample, 
recognition of a pointer may become difficult too. that is, a dark sample — receiving — a 
pointer — ** — if too light, a sample will be hard coming to be visible For this reason, 
whenever it changed the sample, the ** lightness of a pointer needed to be optimized, but 
since adjustment was also performed by hand control using a pointer modulated light 
switch in the ** lightness of these pointers, there was a problem that workability was 
inferior also in this case. 

[0008] This invention was made in view of the above-mentioned situation, and aims at 
offering the pointer equipment which can control the color and ** lightness of a pointer 
automatically according to a sample. 
[0009] 



[Means for Solving the Problem] The main observation optical system to which invention 
according to claim 1 incorporates the observation image of a sample through this 
objective lens, It has the light source for a pointer exposure and the pointer generation 
element whose adjustment of a color and ** lightness was enabled. The pointer 
projection optics which projects the pointer generated by said pointer generator child 
based on the illumination light of said light source for a pointer exposure on the 
observation image of said main observation optical system, While carrying out the 
spectrum of the color information on the observation image of said main observation 
optical system to at least two identifiable wavelength While detecting the color and ** 
lightness of said sample based on the output of the sample color tone discernment optical 
system which generates the output according to each of these quantity of lights by which 
the wavelength spectrum was carried out, and this sample color tone discernment optical 
system The control means which determines the color and ** lightness of said light 
source for a pointer exposure based on these detection results constitutes. 
[0010] As for said light source for a pointer exposure, invention according to claim 2 has 
red and each green and blue light source component in claim 1 publication, and he is 
trying for said control means to determine the voltage-output ratio and total voltage 
output to said each light source component based on the color of said sample, and the 
detection result of ** lightness. 

[001 1] In the claim 1 publication, sample color tone discernment optical system is 
arranged so that said observation image and a location [****] may be interlocked with 
with said pointer generator child, and invention according to claim 3 has ****** which 
incorporates only the flux of light of the pointer circumference projected on said 
observation image. 

[0012] Consequently, according to invention according to claim 1, according to the color 
and ** lightness of an observation sample, the pointer projected on an observation image 
can be automatically set as the color and ** lightness which can be easily recognized to 
be a sample. 

[0013] According to invention according to claim 2, with the combination of the voltage- 
output ratio to each light source component of the light source for a pointer exposure, it 
can be stepless in the color of arbitration, and can adjust to it automatically, and the total 
voltage output can adjust to the optimal ** lightness for the ** lightness of a sample 
automatically. 

[0014] According to invention according to claim 3, the color and ** lightness of a 
pointer to a sample can be rationalized to the sample of a pointer periphery by 
incorporating only the flux of light of the pointer circumference projected on the 
observation image. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained according to a drawing. 

(Gestalt of the 1st operation) Drawing 1 shows the outline configuration of the pointer 
equipment with which this invention is applied. In drawing, 1 is the objective lens of the 
main observation optical system, and is irradiating the illumination light from the light 
source for lighting which passed along this objective lens 1 and which is not illustrated 
on a sample 2. And incidence of the reflected light is carried out to the flux of light 
composition component 3 through an objective lens 1 from a sample 2. 



[0016] Here, the flux of light composition component 3 compounds the pointer generated 
by the incident light from an objective lens 1, i.e., the observation image of a sample 2, 
by the pointer projection optics 5. The pointer projection optics 5 is what has the light 
source 6 for a pointer exposure, the pointer generation element 7, and the image 
formation lens 8 which have each light source components 61, 62, and 63 of red, green, 
and blue (RGB). He is trying to compound by generating the pointer of for example, an 
arrow-head configuration, carrying out incidence of this pointer to the flux of light 
composition component 3 through the image formation lens 8, and projecting on the 
observation image of a sample 2 by passing the pointer generation element 7 for the 
illumination light which emitted light from the light source 6 for a pointer exposure. 
[0017] And incidence of the observation image which compounded the pointer with the 
flux of light composition component 3 is carried out to the flux of light division 
component 4. This flux of light division component 4 is carrying out incidence of the flux 
of light which divides incident light into two optical paths, the transparency direction and 
the reflective direction, and was divided into the reflected light way to the sample color 
tone discernment optical system 9. 

[0018] This sample color tone discernment optical system 9 is what has the image 
formation lens 10, the flux of light diaphragm 1 1, a relay lens 12, the flux of light 
division component 13, the 1st and the 2nd wavelength selection component 14 and 15, 
the image formation lenses 16 and 17, and optoelectric transducers 18 and 19. The flux of 
light which carried out incidence of the flux of light from the flux of light division 
component 4 to the image formation lens 10 and ****** H 5 and carried out incidence to 
the flux of light division component 13 through the relay lens 12 further and which was 
reflected here The flux of light which carried out incidence to the optoelectric transducer 
18 through the 1st wavelength selection component 14 and the image formation lens 16 
which choose the predetermined wavelength nu 1, and penetrated the flux of light 
division component 13 It is made to carry out incidence to an optoelectric transducer 19 
through the 2nd wavelength selection component 15 and the image formation lens 17 
which choose different wavelength nu 2 from the 1st wavelength selection component 14. 
[0019] Here, ****** 1 1 establishes a pinhole in the location from which prepared the 
mask in the part corresponding to a pointer, or it separated from the part corresponding to 
a pointer so that the diameter of the ** may be fixed to about 1 .5 -time constant value 
from the arrow-head die-length part of the pointer generator child's 7 arrow-head 
configuration and only the flux of light of the pointer circumference compounded by the 
observation image can be incorporated, while being arranged in the observation image 
surface and a location [****]. Moreover, this ****** H is interlocked with the pointer 
generation element 7 mentioned above. Furthermore, the 1st wavelength selection 
component 14 and the 2nd wavelength selection component 15 can choose red and blue 
wavelength now from the color information R, G, and B on the observation image 
obtained through ****** 1 1 . 

[0020] Drawing 2 (a) and (b) show the interlock of these pointer generation elements 7 
and ****** H ? form the arrow-head configuration light transmission hole 72 for pointer 
generation element 7, and the light transmission hole 73 for ****** 1 1 in the common 
pointer generation plate 71, support the both ends of this pointer generation plate 71 by 
holddowns 74 and 74, and are enabling rectilinear propagation and circle actuation of 
them on space and a vertical field. Moreover, the point of an operating lever 75 is 



connected to the core of such a pointer generation plate 71, and it interlocks and enables 
it to operate the arrow-head configuration light transmission hole 72 of the pointer 
generation element 7, and the light transmission hole 73 for ****** 11 with the pointer 
generation plate 71 only by actuation of an operating lever 75 by supporting the pars 
intermedia of this operating lever 75 rotatable by the supporting point 76. In this case, the 
connection of the pointer generation plate 71 and operating lever 75 point As shown in 
drawing 3 , while inserting a ball 77 in the point of an operating lever 75 free [ migration 
to the shaft orientations of an operating lever 75 ] By holding this ball 77 all over the 
crevice 712 which has the step 71 1 of the pointer generation plate 71 The force which the 
pointer generation plate 71 tends to move along a circular orbit by actuation of the 
vertical direction of an operating lever 75 is absorbed because a ball 77 moves along with 
an operating lever 75, and migration of the straight line of the pointer generation plate 71 
and the direction of a circle is enabled. 

[0021] It returns to drawing 1 , incidence of the flux of light divided into the transmitted 
light way by the flux of light division component 4 is further carried out to the flux of 
light division component 20, incidence of the flux of light which had this penetrated is 
carried out to an ocular 22 through the image formation lens 2 1 , and visual observation of 
the observation image with which the pointer was compounded is enabled. Moreover, 
incidence of the flux of light reflected with the flux of light division component 20 is 
carried out to CCD camera 24 through the image formation lens 23, and the image pick- 
up of the observation image with which the pointer was compounded is enabled. 
[0022] Drawing 4 shows the power control circuit 30 which controls the light source 6 
for a pointer exposure based on the output of the optoelectric transducers 18 and 19 of the 
light source 6 for a pointer exposure of the sample color tone discernment optical system 
9, and has inputted the output voltage Vnul from optoelectric transducers 18 and 19, and 
Vnu2 into A/D converter 3 1 . This A/D converter 3 1 carries out A/D conversion of the 
output voltage Vnul of optoelectric transducers 18 and 19, and Vnu2. This A/D value are 
inputted into the input color detector 32 and an adder circuit 33. 
[0023] The input color detector 32 detects the color of a sample 2 from A/D value. And 
the sample color detected in this input color detector 32 is inputted into the output color 
arithmetic circuit 34. This output color arithmetic circuit 34 calculates the color of a 
pointer based on a sample color, and determines the RGB voltage-output ratio of the light 
source 6 for a pointer exposure. 

[0024] On the other hand, an adder circuit 33 adds A/D value from A/D converter 31, and 
inputs this aggregate value into a detector 35 in ****** lightness. A detector 35 detects 
the ** lightness of a sample 2 from this aggregate value in this ****** lightness. And the 
****** lightness detected in this ****** lightness in the detector 35 is inputted into an 
arithmetic circuit 36 in ****** lightness. An arithmetic circuit 36 calculates the ** 
lightness of a pointer based on ****** lightness in this ****** lightness, and total of the 
voltage output to the light source 6 for a pointer exposure is determined. 
[0025] And the result of an operation of an arithmetic circuit 36 is inputted into an adder 
circuit 37 in these output color arithmetic circuit 34 and ****** lightness. This adder 
circuit 37 determines the electrical-potential-difference value of each light source 
components 61, 62, and 63 of RGB of the light source 6 for a pointer exposure using 
these results of an operation, and he is trying to output it to the light source 6 for a pointer 
exposure through D/A converter 38. 



[0026] Next, actuation of the gestalt of the operation constituted in this way is explained. 
If the illumination light from the light source for lighting which passed along the 
objective lens 1 and which is not illustrated is now irradiated on a sample 2, incidence of 
the observation image obtained from the reflected light from a sample 2 will be carried 
out to the flux of light composition component 3 through an objective lens 1, and the 
pointer generated by this observation image by the pointer projection optics 5 will be 
compounded. The pointer in this case is a pointer of the arrow-head configuration 
generated when the illumination light which emitted light from the light source 6 for a 
pointer exposure passed the pointer generation element 7. 

[0027] And incidence of the flux of light which the observation image which had the 
pointer compounded with the flux of light composition component 3 was divided with the 
flux of light division component 4, and incidence of the flux of light which had this 
penetrated was carried out [ flux of light ] to the flux of light division component 20, and 
it was divided [ flux of light ] further, among these had the flux of light division 
component 20 penetrated is carried out to an ocular 22 through the image formation lens 
21, and observation by viewing is performed. Moreover, incidence of the flux of light 
which had the flux of light division component 20 reflected is carried out to CCD camera 
24 through the image formation lens 23, and the image pick-up of a required observation 
image is performed. 

[0028] On the other hand, incidence of the flux of light reflected with the flux of light 
division component 4 is carried out to the sample color tone discernment optical system 
9. Then, incidence is carried out to the image formation lens 10 and ****** 1 1, and 
incidence is further carried out to the flux of light division component 1 3 through a relay 
lens 12. In this case, as for the flux of light by which incidence is carried out to the flux 
of light division component 13, the observation image of the pointer circumference is 
always incorporated because ****** 1 1 is interlocked with [ a motion of the pointer 
generation element 7 ]. 

[0029] And as for the flux of light incidence only of the light of wavelength nu 1 was 
carried out to the optoelectric transducer 18 through the image formation lens 16, and it 
had the flux of light division component 13, as for the flux of light which had this flux of 
light division component 13 reflected, penetrated through the 1st wavelength selection 
component 14, incidence only of the light of wavelength nu 2 is carried out to an 
optoelectric transducer 19 through the image formation lens 17 through the 2nd 
wavelength selection component 15. 

[0030] Thereby, the output voltage Vnul according to the amount of incident light and 
Vnu2 are generated from optoelectric transducers 18 and 19, and it is inputted into the 
power control circuit 30 which controls the light source 6 for a pointer exposure. 
[0031] A/D conversion of the output voltage Vnul inputted into the power control circuit 
30 and Vnu2 is carried out with A/D converter 3 1 , and they are inputted into the input 
color detector 32 and an adder circuit 33. Among these, in the input color detector 32, the 
color of a sample 2 is detected from output voltage Vnul, and A/D value according to 
Vnu2. Thereby, the color of a pointer calculates based on a sample color, and the voltage- 
output ratio to each light source components 61, 62, and 63 of the light source 6 for a 
pointer exposure is determined by the output color arithmetic circuit 34. At this time, the 
color of a pointer should just be set as the color which can do a sample color and 
distinction. Moreover, output voltage Vnul, and A/D value according to Vnu2 are added 



by the adder circuit 33, and an aggregate value is inputted into a detector 35 in ****** 
lightness. In a detector 35, the ** lightness of a sample 2 is detected from an aggregate 
value i n ****** lightness. Thereby, the ** lightness of a pointer calculates based on the 
** lightness of a sample 2 by the arithmetic circuit 36 in ****** lightness, and the total 
voltage output to each light source components 61, 62, and 63 of the light source 6 for a 
pointer exposure is determined. As for the ** lightness of a pointer, at this time, it is 
desirable to set it as extent which is unexciting to an observer. 
[0032] And these results of an operation are added in an adder circuit 37, and are 
outputted to each light source components 61, 62, and 63 of the light source 6 for a 
pointer exposure. By this, the light source 6 for a pointer exposure can display the pointer 
which will generate the pointer illumination light of the color according to the voltage- 
output ratio to each light source components 61, 62, and 63, and is projected on the 
observation image of a sample 2 through the pointer generation element 7 by the color 
which is easy to recognize to the color tone of a sample 2. In this case, adjustment of the 
color of a pointer is automatically attained [ without going through stages / the color of 
arbitration /, and ] with the combination of the voltage-output ratio of the light source 
components 61, 62, and 63 of the light source 6 for a pointer exposure. 
[0033] Moreover, since the ** lightness of each light source components 61, 62, and 63 is 
set to the light source 6 for a pointer exposure calculated based on the ** lightness of a 
sample 2 by the total voltage output, the pointer projected on the observation image of a 
sample 2 will be automatically adjusted to the optimal ** lightness for the ** lightness of 
a sample 2, and can be displayed. 

[0034] Although the pointer compounded by the observation image of the sample 2 
carried out in this way on the other hand can move the pointer on an observation image to 
the location of arbitration by moving the pointer generation plate 71 by actuation of an 
operating lever 75 as drawing 2 described ****** 1 1 formed in the pointer generation 
plate 71 by moving to coincidence at this time to ****** 11 Since only the flux of light 
of the observation image of the pointer circumference can be incorporated, the color and 
** lightness of a pointer by the light source 6 for a pointer exposure always It can 
rationalize to the pointer periphery on an observation image, and thereby, even when the 
color tone of a sample 2 and change of ** lightness are large, the color and ** lightness 
of a pointer can be promptly set as an optimum state. 

[0035] Consequently, to point directions of the main ** person, a sub** person can 
recognize now the point location on an observation image easily, and can heighten the 
discussion effectiveness and the educational effectiveness about an observation image. 
(Gestalt of the 2nd operation) Although you make it the pointer generation element 7 of 
the pointer projection optics 5 interlocked with and ****** 1 1 was formed in the sample 
color tone discernment optical system 9 with the gestalt of the 1 st operation mentioned 
above, with the gestalt of this 2nd operation, ****** H wa s omitted from the sample 
color tone discernment optical system 9 in drawing 1 , and also it is the same as that of 
drawing 1 . 

[0036] If it does in this way, in the power control circuit 30 shown in drawing 4 The 
output voltage Vnul from the optoelectric transducers 18 and 19 of the sample color tone 
discernment optical system 9 which does not have ****** H ; and Vnu2 Although it 
becomes a thing corresponding to the color and **, or ** of the observation whole image, 
i.e., sample, 2 whole and comes to determine the color and brightness of a pointer based 



on the color and ** of the these samples 2 whole, or ** Also by this, the color and 
brightness of a pointer can be automatically optimized now, a sub** person can recognize 
a point location easily to point directions of the main ** person, and the discussion 
effectiveness and the educational effectiveness about an observation image can be 
heightened. 

(Gestalt of the 3rd operation) Although two optoelectric transducers 18 and 19 other than 
the flux of light division component 13 are used, while omitting a flux of light division 
component, one piece can also constitute an optoelectric transducer from the gestalt of 
the 1st operation mentioned above. 

[0037] Drawing 5 shows the 3rd outline configuration of the gestalt of operation. In this 
case, incidence of the flux of light from the flux of light division component 4 is carried 
out to the possible wavelength selection component supporter 41 of a rotation mold. 
While this wavelength selection component supporter 41 is pivotable by the drive of a 
motor 42, he holds two or more wavelength selection components 43 which have a 
different selection wavelength property, and is trying to locate the wavelength selection 
component 43 which has the selection wavelength property for which it asks by rotation 
of this wavelength selection component supporter 4 1 on the flux of light by which 
incidence is carried out from the flux of light division component 4. And incidence of the 
flux of light which penetrated the wavelength selection component 43 for which the 
wavelength selection component supporter 41 asks and by which wavelength selection 
was made was carried out to the optoelectric transducer 44, and the output voltage of this 
optoelectric transducer 44 is inputted into the power control circuit 30 which controls the 
light source 6 for a pointer exposure. 

[0038] Moreover, the position sensor 45 is formed in the wavelength selection 
component supporter 41. This position sensor 45 recognizes the wavelength selection 
component 43 located on the flux of light by which incidence is carried out from the flux 
of light division component 4, and has inputted this recognition result into the power 
control circuit 30. 

[0039] In such a configuration, if the wavelength selection component 43 which rotates 
the wavelength selection component supporter 41 and chooses wavelength nu 1 first is 
located on the flux of light from the flux of light division component 4, incidence of the 
flux of light which penetrated this wavelength selection component 43 and by which 
wavelength selection was made will be carried out to an optoelectric transducer 44, and 
the recognition result of the wavelength selection component 43 of the wavelength nu 1 
by the position sensor 45 will be inputted into coincidence in the power control circuit 30. 
Subsequently, the wavelength selection component supporter 41 is rotated further, if the 
wavelength selection component 43 which chooses wavelength nu 2 is shortly located on 
the flux of light from the flux of light division component 4, incidence of the flux of light 
which penetrated this wavelength selection component 43 and by which wavelength 
selection was made will be carried out to an optoelectric transducer 44, and the 
recognition result of the wavelength selection component 43 of the wavelength nu 2 by 
the position sensor 45 will be inputted into coincidence in the power control circuit 30. 
[0040] Output voltage Vnul and Vnu2 will be given to the power control circuit 30 one 
by one by this from one optoelectric transducer 44 into which the flux of light from each 
wavelength selection component 43 which chooses wavelength nul and nu2 for every 
rotation of the wavelength selection component supporter 41 is inputted. Based on the 



color and ** of a sample 2, or **, the color and brightness of a pointer can be similarly 
optimized automatically with having mentioned above based on these output voltage 
Vnul andVnu2. 

[0041] Thus, if constituted, while a flux of light division component is further omissible, 
the one minimum piece can constitute an optoelectric transducer. In addition, although 
the flux of light from a flux of light division component is divided into two, an 
optoelectric transducer is prepared to each flux of light and the sample color tone and the 
illuminance are judged with the gestalt of operation mentioned above, the flux of light 
from a flux of light division component is divided into the wavelength of R, G, and B, 
and you may make it use three or more optoelectric transducers. If it carries out like this, 
the color and ** lightness of a pointer can be controlled still more finely. 
[0042] In addition, although the arrow head showed the display of a pointer with the 
gestalt of the above-mentioned implementation, it cannot be overemphasized that it can 
display in marks, alphabetic characters, etc. other than an arrow head. Thus, when it can 
be made to perform various displays, it is possible if liquid crystal is used as pointer 
generation equipment. 
[0043] 

[Effect of the Invention] As stated above, according to this invention, according to the 
color and ** lightness of an observation sample, the pointer projected on an observation 
image can be automatically set as the color and ** lightness which can be easily 
recognized to be a sample. 

[0044] Moreover, while it is stepless in the color of arbitration and being able to adjust to 
it automatically with the combination of the voltage-output ratio to each light source 
component of the light source for a pointer exposure, the total voltage output can adjust 
to the optimal ** lightness for the ** lightness of a sample automatically. 
[0045] Furthermore, by incorporating only the flux of light of the pointer circumference 
projected on the observation image, the color and ** lightness of a pointer to a sample 
can be rationalized to the sample of a pointer periphery, and thereby, also when the color 
tone of a sample and change of ** lightness are large, they can set the color and ** 
lightness of a pointer as an optimum state promptly. 



CLAIMS 



[Claim(s)] 

[Claim 1] The main observation optical system which has an objective lens and 
incorporates the observation image of a sample through this objective lens, It has the light 
source for a pointer exposure and the pointer generation element whose adjustment of a 
color and ** lightness was enabled. The pointer projection optics which projects the 
pointer generated by said pointer generator child based on the illumination light of said 
light source for a pointer exposure on the observation image of said main observation 
optical system, While carrying out the spectrum of the color information on the 
observation image of said main observation optical system to at least two identifiable 
wavelength While detecting the color and ** lightness of said sample based on the output 
of the sample color tone discernment optical system which generates the output according 
to each of these quantity of lights by which the wavelength spectrum was carried out, and 
this sample color tone discernment optical system Pointer equipment characterized by 
providing the control means which determines the color and ** lightness of said light 
source for a pointer exposure based on these detection results. 

[Claim 2] It is pointer equipment according to claim 1 which the light source for a pointer 
exposure has red and each green and blue light source component, and is characterized by 
said control means determining the voltage-output ratio and total voltage output to said 
each light source component based on the color of said sample, and the detection result of 
** lightness. 

[Claim 3] Sample color tone discernment optical system is pointer equipment according 
to claim 1 characterized by having ****** which incorporates only the flux of light of 
the pointer circumference which has been arranged so that said observation image and a 
location [****] may be interlocked with with said pointer generator child, and was 
projected on said observation image. 



